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1. Introduction

Before the advent of the small, hand-held calculator, some large-scale
computer systems with multi-terminal operations included software for simple
routine calculationsl. Indeed, such programs were also available for single-

terminal minicomputersz-a. The small, portable calculator virtually replaced

such programs by the mid 1970's. Today, the existence of inexpensive multi-
terminal mini-computers, with true multi-programming available to users at their ’
desks, and the security problems involved with small hand-held calculators have
combined to make calculator simulation programs again attractive., Furthermore,
the rapidly increasing capabilities and speed of today's minicomputers, and
the decreasing cost of terminals, make it possible for such programg to compete
v favorably with hand-held calculators, particularly in a multi-programming |
enviromment. In addition, specialized "functions" can be included very easily

in such software.

! The program CALQ8 was written to fulfill a need for day to day arithmetic

calculations performed in a solution chemistry laboratory. The environment in
which this program was developed, tested and is used, includes a Hewlett-Packard
; Model 1000 minicomputer with an RTE-4b operating system, 128K-words of central
memory, a 15 megabyte floating-head disc drive and six terminals. A terminal is
generally located in the laboratory space of a given worker and the program
CALQ8 is immediately available to him by typing 'RUN,CALQ8".

The chief advantages of CALQ8 over a hand-held calculator are (1) it is
implemented on an existing computer system used for on-line experiments and
other programs, (2) it is readily available in the laboratory enviromment, and !
(3) the power of the minicomputer makes file access and incorporation of other ;
features easy. Advantages over previous programs of this sort include (1)
increased speed and availability due to hardware improvement, (2) coding
in FORTRAN-IV for ease of modification, (3) very flexible "help" capabilities
1 built into the program, (4) extensive variable assignment and labeling, and
(5) a very extensive collection of functions and operations.

Manuscript submitted September 19, 1980.
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This document is designed to be a user's guide as well as maintainence
manual. The extensive help features of the program obviate the need for many
examples to aid the user in implementing the program.

2. Features of CALQS

CALQ8 is written in FORTRAN-IV and makes use of some of the Hewlett-

Packard extensionss’6

to that standard language. It is designed to solve basic
computations with the same ease as a pocket calculator. However, the access-
ability of such a program on a computer makes computations much more convenient.
In addition, CALQS makes use of the system's capacity to perform a variety of

functions not normally found on pocket calculators.

CALQ8, as written, uses memory with a capacity for 26 one-letter variables.
If a variable is undefined and used in an equation, its value will be requested.
If a variable has been previously defined, its value will be printed and then
entered into the computation. For variables consisting of more than one letter,
their values are requested but not stored. If a line consists of a multi-letter
variable which begins with a V, the line will be repeated and the variables within
the line redefined (except for one-letter variables to the left of the V-variable)
until ST is entered. In this way a formula can be used repeatedly.

Multicharacter variables may be one-time variables, but may also be the
result of an input error. Any portion of an input line not recognized as a
number, symbol, or function is considered a variable. In this way, if there
is an input error, the computer will ask "WHAT IS" the portion in error, and
only that portion need be clarified, not the entire line. This presents a great
advantage over pocket calculators in that many input errors will be identified,
thus reducing the possibility of a calculation error. Examples of these and other

features are shown in section 8.

CALQ8 allows the user to see previous calculation inputs and outputs
on the terminal as well as to use the previous two answers in a calculation
as ANS and ANS'.




SUM and AVG functions allow the user to sum or average many numbers or

the results of any number of lines of computation. These lines may consist of a
single formula used as above or may include variables, functions, and operatioms.
One useful feature of CALQ8 is that no answer to a question or entry need be

a single number. In each case a calculation, and, in most cases, a variable can
be used. Even a function, such as L0G,a,x, may have entire expressions as
arguements 'a' and 'x', or may include variables, as only the commas or paren-
theses will distinguish the extent of ‘'a’,

Up to ten parenthetical levels may be used by entering any combination of
parentheses, brackets, commas, or the absolute value function, or answering a
"WHAT IS" question. The program can easily be modified to include many more
levels by changing the DIMENSION statements and the error message. A full range
of trig, log and other functions is available and the program can easily be
modified to include any function left out.

A "help" feature displays formats and definitions of available functions
and operations, as well as other helpful information. More detailed information
is also available about variables and error messages by properly responding
to the program's querry at the end of the initial descriptive information. This
information is available at any point during execution by typing "$L" in response
to the CALQ8 prompt.

A repeated formula or "subroutine' capability allows the user to make

repeated calculations using the same formula.

These features of CALQ8, combined with the fast calculation and decoding
features of compiled code make CALQ8 both easier to use and faster to execute
than BASIC or other interpreters. In addition, CALQ8 is likely to be a useful,
more capable substitute for hand-held calculators in an environment where a

computer system is available.
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3. Accuracy

CALQ8 is accurate within the limits of the single precision accuracy on
whatever system it is being used. It was developed on an HP1000 system which,
as for similar systems, would give CALQ8 an accuracy to six or seven digits,
depending on the magnitude of the leading digit in the mantissa, and allow

numbers ranging from approximately 10-38 to 1038.

4, Limitations

CALQ8 uses two Hewlett-Packard Library routines, RMPAR6 and CODE7. All
Hewlett-Packard 1000 systems running FORTRAN-IV will have these subroutines,
and, on many other systems, similar routines may be substituted with slight
modifications to CALQ8. Non-HP systems may provide similar routines.

A call to RMPAR is used to retrieve the user-terminal logical unit (LU)
number in a multi-terminal environment. The array, IPRAM, receives the para-
meters passed by the system in the "run" string, and IPRAM(1l) is assigned the LU
number, used throughout the program for reading and writing. This is standard
procedure on all Hewlett-Packard 1000 systems7. On systems without this
feature, however, the user should replace the DIMENSION IPRAM(5) and the three
lines following the last DIMENSION statement with another method of determining
LU or delete these lines and replace LU with a number if CALQ8 is only to be

used on one input/output device.

CALL CODE is used twice in the program. The first time, after statement
number 830, it is used to pack the characters IST to IM of LINE into the array
IPACK. IPACK is then ready to be read, free field, as RNUM, using another call
to CODE. The call to CODE allows an array to be read from or written into as
if it were an input/output device. On systems in which CODE is not present,
there may be another similar subroutine which the user may want to implement,
or one may be created.

A further limitation of the program on other systems is the " " symbol at

the end of some format statements used throughout in order to suppress the line
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feed after a write statement. Most non-Hewlett-Packard systems use a

carriage control character at the beginning of the FORMAT statement to
accomplish the same function. In most cases, the use of this device is
not essential and the user may ignore it, except in writing the answer
when this symbol is used several times to join portions of the written

statement.

The limitations of the number of parenthetical levels allowed, and the
maximum lengths of numbers and of lines may be easily changed by changing the
DIMENSION statements to make arrays of the desired size and then altering the

error messages accordingly.

None of these limitations should present any problem in adapting CALQS8 to

other types of systems Fortran IV.

CALQ8, as written, uses memory with a capacity for 26 one-letter variables.
This can easily be doubled by using lower case letters also and changing the
number 26 to 52 in the DIMENSION statements and DO LOOP 20. With a few minor
alterations, two letter variables can be used, increasing program "memory"
to include 676 or 2704 variables.

5. Source Availability

A source of CALQ8 will be supplied on request on user-provided HP

cartridge tape.
6. Program Logic Flow Description
CALQ8 is designed to solve basic arithmetical equations in the least

amount of computer time and with a minumum of memory space. An eighty character

input line is read into an array (LINE) of eighty one-character words which is

examined character by character to evaluate a line. Section 9 shows, schematically,

the program logic flow described in this section. Section 10 contains a list
of variables used in CALQS.




After initialization, the first ASCII character, LINE(l), is examined
in its octal form (as shown in section 9 after entry point I) to determine

whether it falls within the range which would designate it to be a numeral.

If it is a numeral, the computer increments I (the place in LINE being examined)
by one to repeat the process with the next character. IST is equal to I before
the loop is entered, and when a value for LINE(I) is found representing a
non-numeral, the variable IM is set equal to this value for I, thus IM and IST

define the beginning and finishing points for reading the number from LINE.

The process for reading the number, as seen after entry point M, utilizes
the Hewlett-Packard routine CODE: first, to write LINE(IST) to LINE(IM) into
IPACK, packed in words of two characters each, and then to read IPACK in free-
field format to get the number, RNUM. This process is not used if the number
is represented by a symbol or variable name. For instance, if there is a '#'
symbol (which represents w) it is initially tested to see if it is a
KSNFU function until the next operation symbol is found when it is identified
as a constant symbol, and RNUM is set equal to the corresponding value, (in this
case, 3.141593). At this point, entry point M is bypassed and the program
proceeds at N. If, following a search for one-argument functions, the word is

not identified as a constant symbol, it is considered a variable. Any input .
error not recognized by the program also falls into this category. 1

Detection of a variable causes branching to entry point L after which there
is a search for specially treated functions. If a variable name consists of
one letter, its corresponding value, when found, is stored in memory. One-letter
variables are identified and stored by converting the variable name to a number,
LE, from 1 to 26, which is used as a subscript in the array, V. If a one letter
variable has been previously defined, its name and value are printed, RNUM is
set equal to that value (V(LE)), and the program continues at point N. If the
variable has not been used before, its corresponding IV value is equal to 888
(meaning inactive, as opposed to 777 which represents an active value for a
flag) and it is treated like a multicharacter variable, as explained below,
except that the flag, ISINGL, is activated and the value is stored after point

Q. After this, as with all other types of variables, the program resumes at N.




If the variable is being defined in the format "x=,..", LS is set equal
to LE so that, after the program proceeds from point I to write the

answer and return to point B, the value is stored.

In the case of all unrecognized variables not being defined, a question
is posed as to what the unknown characters represent. This question only
covers the portion of the line in question and therefore is highly specific.
This can be very useful in correcting errors as the entire line need not
be retyped if the portion in question can be adequately described. LINE and
KSNFU are saved as IWHAT and KWHATF so that they may be used in reading the
the next line which the user enters after the program picks up at point E. Since
J does not equal one, however, the value for this line is not output at entry
point R where the answer is listed, but the program branches to Q as if the
entire line had been in parentheses. The indicator IALPHA represents the value
of J (parenthetical level) at which the question was posed and at which the value
ANS is determined when LINE, I, I2, and KSNFU may be restored to their previous
values. RNUM is set equal to ANS(J+1) as the program resumes at N.

If a multi-character variable begins with a "V", LOOP is activated so that
after point C the logic flow continues at F, bypassing the READ LINE, so that
the same line is used continuously as the same questions are repeated and the
values computed. The loop can be broken by entering ST which causes branching
to A.

Parer. - .ical levels of up to ten may be reached. J is incremented by
entering a "(" or a first "1". This is recognized after point I, and J is
incremented by 1, returning the flow to point I. A closing ")" or a second
"1" or "," is treated like an end of line, recognized at point K, causing KADSB(J)
to be set equal to 98 so that, after entry at statement 980, execution proceeds
at statement 990 at which, if there is a parenthetical level higher than one,
the program resumes at Q instead of R. There the value for ANS(J) is used
to determine RNUM, and the parenthetical level is lowered by one. Of the three
possible paths that may be taken from entry point Q, the one taken in this
instance is that of activating ISKIP (ISKIP 777) before resuming at point I so

that the number reading process is bypassed and the already computed value for




RNUM is retained. Another possible path from G is that used in LOG,a,x functionms.
If LOGFU(J) is activated by one of these functions, the two commas are inter-
preted as parentheses so that any number, variable, or calculation between them
yield a value for ANS(J+I). This value is used for BASE as the program resumes
at point H to read RNUM and convert it to the log a, or log ::1-1 function of

RNUM (depending on the value of KSNFU),.

] The value for a one-argument function of RNUM is assigned to RNUM after
N if KSNFU{(J) is activated after point K. If a symbol is not recognized as
an operation, it is tested to see if it is a one~argument function such as
SIN, LOG, SQRT, ACOT, etc. If it is one, KSNFU(J) is assigned a function
number so that, after the flow is sent to H, and RNUM is acquired after point
N, RNUM is altered according to the value of KSNFU(J). 1In the case of trig

. functions there is a choice of whether to use radians or degrees. If not

previously specified, the preferred format, to be used for both input and

output is requested. This format may be changed at a later time by entering
DEG or RAD which is detected after point L, sets IDR accordingly, and sends the
logic flow to point D again. Once IDR is defined, it may either be inactive,
in which case the normal radian-using functions are unaltered, or it may be
active in which case any RNUM about to be redefined as a trig function of RNUM
is converted from degrees to radians and any output RNUM after a trig function

is converted from radians to degrees,

For all KSNFU(J) functions, the function symbol is found before the number
so that the KSNFU(J) value must be saved until the first RNUM at the same
parenthetical level is found. The first RNUM is equal to the first final
ANS (J+I) encountered. In the case of a factorial, however, the function
symbol occurs after the number, and therefore, a different method of calculation
is used. After the symbol (!) is detected, the flow proceeds to M and then,
after N, RNUM! is calculated.

Numbers and functions must be separated by one of the operations +, -, /,

* %% and =, These symbols are searched for first, at K, from which, if no non-




numeral characters between operation symbols are found, the flow continues at
M where the number between symbols is read. After point O, the functions are
computed by heirachy, giving preference to exponentation over multiplication
and division which in turn are given preference over addition and subtraction.
This is accomplished by having separate flags and variables for each level.

At each level, there are at least two flags. There is a primary flag which is
activated when the symbol is detected. This is used to set a secondary flag
so that the next time the flow passes through O (when I is at the

next operation symbol and the preceeding number has been read) a

computation is performed. The order in the logic flow as illustrated

then determines the heirachy. In the case of multiplication and division,

represented by MLDIV, three variables are used: a primary 3-state flag,
MLDIV(J); a secondary 3-state flag, MLDIV2(J); and a third variable, RNO(J), i
to hold the previous value of RNUM. The exponentation process also utilizes
a holder, EXP(J), which serves the additional function of a secondary flag.

Aﬂdition, subtraction, and equals functions make use of the 5-state flags, i
KADSB(J) and KADSB2(J), which use ANS(J) as the value holder, as this is l
the last category in the heirachy. If the operator is other than "=", the !

flow is sent to point H. H

If there is an equal sign or end-of-the-~line function, the flow may be
treated in various ways. End-of-the-line functions are sent to point Q if
there is a parenthetical level higher than ome. 1If J=1, and there is no
summation taking place, execution is sent to R where the answer is printed;

or if ISU (summation indicator) is active, SUM is incremented by ANS(J)

and N is incremented by one as the flow is returned to point D where the "+"
prompt appears. If there is an "=" function and there is a summation, the ,
summation ends and the answer is written at point R. If the "=" symbol is not
the first or second character, the symbol is interpreted as a continuation
symbol and another input line is expected without an intervening end of line

function so that a long computation may be continued.

At point R where an answer is printed, the various formats for different

types of numbers are used. First, it is determined if the output is a SUM,




AVERAGE, or N, in which cases it is specified. 1In all cases except N, numbers
greater than 1037 in magnitude are written as + or - INFINITY, integers are
printed in 18 format, numbers greater than 107 in E9.7 format, and all other
real numbers in F9.7 format. If IAV is active, the sum is written first and
then there is a return to 1110 to write the average. This last answer is
saved as AS, and any previous value for AS is saved as AS2, both of which

are used for giving values of ANS and ANS' respectively as constant symbols.
From here, the flow returns to point B for initialization and to read in a new
line,
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10. FLOWCHART - INTITIALIZATION AND READING OF INPUT LINE

initialize
variable.

1 deactivate
—P  Question
i LOoOP
nullify
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(one~char.
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primary -

store single letter variable
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FLOWCHART (CONTINUED) - SEARCH FOR NON-NUMERAL CHARACTERS

109 )
| begin line
ST " (secondary initialization)

170 '

- S tertiary initialization

100
reset word beginning
ISTele 1
Y

(D4

2.{' set IM,18,12,K2 -

LINE(I)
part of a number or

yeo

a single space

is
LINE())
an E° preceeded

by anumeral

LINE(1)'='0r"8"
LGAMMA inactive,
1Sz 1 and

is
LINE()
an opening *(*
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FLOWCHART (CONTINUED) - SEARCH FOR FUNCTIONS, CONSTANTS AND VARIABLES

270

test LINE(1) for function and set KADSB{J)
or MLDIV(J) or IEXPFU(J) or INVEXP(J) accordingly
1t tound nene

adjust |

.00
activate

IFACTO

inactivate LGAMMA
RNUM=0

'

test for #,3ANS,ANS’ and set
RNUM »,0,A8,0r AS2 respectively

Y

ISKIP
-_ inactive
?

if KSNFUCJ) s not already active

IU.M
N
AVG 3-letter 4~-lotter

nene ftound
or KSNFULJ)
siready sctive

list |jeg———i s search for functions and set KSNFU(J) accordingly

r

Isle3

otvere

L0G.a.x
wWod.anx
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FLOWCHART (CONTINUED) - VARIABLES

PATRN

—></§uor¢*sf\\'" @

test for DEG or RAD and set ’,".
IORs777 or 888 respectively \D
v

it LINE(IM) is a |
ingctivate IFACTO
IMzIM=-1

Abindbiichlacliinain it

©
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variable

one letter LE(LINE(IST)-168418)/258

80 :
if word has more than one letter and
begins with a "V° activate LOQP

[)
variable

730

F
write:*WHAT 18'°(char
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copy KSNFU as KWHATF |
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?
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|
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' active
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L
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FLOWCHART (CONTINUED) - READING AND COMPUTING RNUM

1.0 - /\
is
|8KIP

active

inactive RNUM=2ANS(J)

IF IM30 and 1ALPHA is .

1
i

Lyes »

write:
too many digits

as IPACK and to read

to pack jine from 1
LINE(IM) to LINE(IST) J
IPACK free field

to get RNUM RNUM=0

r CALL CODE @
|
|

- Y

f if 7SKSNFU(JIS18 | +
and IDR undefined *
ask for DEG o:ﬂADi

' i

L

r compute RNUM |
according to KSNFU(J) |
L ]

v Y

inactivate KSNFU(J)

.41" - |'
< IFACTO

~. active ? .
[

inactivate IFACTO ‘l
activate ISKIP
compute RNUMI!

18
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FLOWCHART (CONTINUED) - HIERARCHY COMPUTATION

900
ISKIP=888

Y

it EXP(J) is active,
RNUM=EXP(J)""V™

and inactivate EXP(J)

rif INVEXP(J) is actlv—o,’ inactivate IEXPFU(J)

KSNFU(J)=30 and ‘egf———
inactivate INVEXP()) |

L i

| and set EXP(J)=RNUM

it MLDIV2(J) = ]
3:RNUM=RNO(J)xRNU

is
MLOIV(J)

4: RNUM=RNO/RNUM
| MLDIV2(J) =MLDIV(J)

is

or MLDIV2(J)
active 7

if KADSB2(N) =

MLDIV2(J)=0
?

r MLOWV(J)=0
i ANO(JmRNUM

|

SUMBUMeANS
ANS(J)x0 "if 18U Is active,
KADSB2(J)x0 ANS(J)=SUM
NN+ SUM=0
deactivate IERR }‘ write:"SUMS

s

B

o

0:ANS(J)=RNUM

2: ANS(J)SANS(J)>-RNUM |

1: ANS(J)=ANS(J}4RANUM |

KADSB2(J=KADSB(J)

KADSB(J) %8

-2 i8 18UV active?

yon -,

19
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FLOWCHART (CONTINUED) - PARENTHESES REDUCTION, WRITING OF ANSWER

RNUMSANS(J)
=J-1

Y

it LOGFU(J)=686 or 777, |
set KSNFU(J)=26 or 26

accordingly

is JﬂALP@E—D activate ISKIP

108

{2ISWTCH
BASEZRNUM 12=IHASSL
) deactivate IALPHA
inactivate LOGFU(J) recopy LINE from IWHAT
recopy KSNFU from KWHATF

Y

LEXLINE(ISINGL)-16416)/256

it ISINGL is active:

inactivate ISINGL —.®
V(LE)=RNUM

activate IV(LE) ]

1110

AS2=AS

AS=ANS(J)
AB=ABS(AS)
write *_"*

write AS in appropriate format
or write 4 or-INFINITY

oY

it 1ISU is active
write N
and deactivate
1Sy

1220

deactivate 1AV
write:"AVERAGE_)

compute average
(ANS(J) ANS(J)/N)

N=20
KADSB2(Jx=0
deactivate IERR

20
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11. CALQ8 Variables

AB =
ANS (10) =
AS =
AS2 =
BASE =
EXP(10) -
F =
I =
I2 =
TALPHA =
TAV =
IDR =
IERR =
IEXPFU(10) =
IFACTO =
THASSL =
M =
INVEXP(10) =
IPACK(5) =
IPRAM(5) =
IS =

ABS (ANS(J))

computed answer after going through KADSB2 computation
after statement no. 980. (J) is parentheses level.
abbreviation for ANS(J) and conserves value for AS2
after average computation.

previous AS used for ANS' function.

log base a in LOG,a,n and ILOG,a,n functiomns.
number which is an exponent or -9999 indicating
inactivity.

number multiplied by (L:L=1,RNUM) to get factorial
subscript for LINE(1l).

I+l except when 190 loop has been passed through

"." will not

several times in succession in which case any
be part of RNUM number.

value for J at which IWHAT was filled and at which LINE
will be computed as RNUM and replaced by IWHAT.
indicator of whether average of sum is to be taken.
indicator of whether trig functions are in degrees or
radians.

indicator of whether "What??" question has already been
asked.

function indicator for exponentation.

function indicator for factorilization

memory of where I2 was when LINE stored in IWHAT.

place in LINE where number or word ends.

function indicator for deexponentation.

arrary into which LINE(IST,IM) is packed in 5A2 format
for reading RNUM.

array used in CALL RMPAR to find LU number.

preserved previous value of 12 to see if first character

in number.




ISINGL

ISKIP

IST
ISU
ISWICH
IV(26)

IWHAT (80)

FO8 "~

KADSB(10)

KADSB2(10)

KSNFU(10)

KWHATF (10)
L

LE

LGAMMA
LINE(80)
LOGFU(10)
LooP

LS

LU

indicator of where single letter variable is or if non-
single.

indicator to skip number computation as value has been
found.

indication of where word or number begins.

function indicator for summation.

memory of where I was when LINE stored in IWHAT.
indicator of which single letter variables are
undefined.

storage of LINE when "WHAT IS" question is being

asked.

subscript indicating current parentheses level.

LINE(I) (abbreviated name)

LINE(I+1)

LINE(I+2)

LINE(I+3)

function indicator for addition, subtraction, =, and
end of line.

secondary indicator for KADSB(J) to execute function next
round.

function indicator for all trig and other one-arguement
functions.

copy of KSNFU when "WHAT IS" question is being asked.
miscellaneous DO LOOP subscript, and question response
indicator.

numerical representative from 1 to 26 of single letter
variable

marker of whether and where variable exists.

array in which line to be computed is stored.

function indicator for 3 different log functionms,
indicator of whether repetitive use of LINE is in effect.
indicator of whether and which place in V(26) AS is to
be defined.

terminal number as computed in CALL RMPAR.

22




MLDIV(10)
MLDIV2(10)

RNO(10)

SUM

V(26)

function indicator for multiplication and division.
secondary indicator to execute MLDIV function, specified
previous round.

indicator of how many entries have been summed (also used
to compute average).

previous RNUM in MLDIV computations.

number presently being worked with to get ANS(J).

sum of AS values for lines which were computed under sum-
mation function.

memory for single letter variables.

abbreviation for SQRT (1-RNUM**2) used in computing arc

sin and arc cosine functions.

23




12.

PROGRAM LISTING

. ooy T g e c
paf Judd FTN. L@ af Tau. . 23 AdG., L7ED

0804 FIN&,L
i ‘R0GRAM CALBS(S, MM REV 3 - 5 - 00 2 BIkN
i003 ¢
2934 O
005 ¢ ZaMicl it
g o JL|UDEK 35,1777 o
HETT e °EEfo JrDATE . THURBDAY, AuBuSY 23, 1780
Hig ¢
047 { )
13y JTAENSION [PRAM(Z),LINECBO), LURAT(B0) , IPACK (G} _
0914 DlhtNSIUV HLDIV¢ 105 hLbIUZ(iﬂ) lLXPFUtiﬂ ) EXP(YL 9)}RﬁU(iﬂ)
8012 TTHENSION \AD”ﬂ(iJ);(ADuB;(lQ) 'aNS(.0) NSNF Gidd), AWnRTF LD
3083 L[PtNaIUN Vich), V(cb) ,LOGFUCLD), xNkaﬁ(Lﬂi
dii4 CALL REPAR{IIRAN)
1315 LJ=IPRANLL)
1818 Pkl LE, J Li=1
3047 JRITECLY,.0;
3048 i FORMAT(® .NTE? GALCULATION")
1619 JRITL(LU 7e0)
dueh 1Z4R=588
3621 1=}
3022 15U=888
§023 SUk=0
3024 L5=992
1025 15R=992
§028 [3INGL=7T7
0027 NEGVAR=383
028 A3l
J GS? 'r‘a{:§.=u N
5630 pat L=l
1081 FISLE
§liz o8 JW(L1=459
1033 5670 S0
2034 36 uRITE(LU,4U
1035 40 FURMAT(" LINE TOO LONG. - LHARACTERS IS5 mAXInin™)
0636 SO ;GQP=&88
H YT
4036 F\gS ER.997:60 TO ™0
3037 U(Lb)-ha
4040 VLE)=777
0844 ;$= 99
0342 70 LoAMMA=999
1043 IALPHA=999
1044 1FACTO= 888
0045 13T0p=0
iids 0030 L=t ﬁ‘.ﬂ
9047 B)  LOGFU(L)=684
1048 :-(L0OP .EQ. 777 80 T0 450
0049 96 If (i5U, ME.:??)GU 0 {16
0050 ARITEILY, 400)
0051 100 FORMAT(™ +. ")
0052 50 70 530 ©
2053 110 iAV=388
4054 5

Gul=0
8055 LJ0P=839




P6E 3002

Rty
ik

130
144

150
ol

17

18i
194

CALGB 14:47 AW THU., 23 AUG., .78°

WRITZ(LY, £20)

FORRATOYY )

READ(LU, 14DILINE

TORMAT (3061 /

.rl%éNE\SU} HE. 20040250 TO 34
.00p=a68

A~hI!‘SBB

ALV =t

nLD V2(J)=0

PrUCT =883

u(P(J '999/

KADSB2(J)=0

IHUEXP())=888

-Gnﬂﬂﬂ-999

JT‘L+1

i=l+1

A=LINE(I)

SFCLLGT.7TH6T 70 38

SFOKLGE, J0040E . AND . £ LE, S44408) , OR K. E&
+270408, 00, (K E, 264408.AND, I td. Iﬁ AND ISkI“ HE.777
+, nND.;bnﬂﬂR.L4 2993)60 70 i%0

if=l-1

23=12

Io=I+4

#3=u INECI2)

iFEKLNE, 4”44UB[0R,I.EQ.IS.QR.Z.ED.I)GD 70 200
"’KZ.tQ 2544081 1=+

0 190

(ﬁ?gaél)-:4403 R.K.Z -5544 GB.OR B ER. 70440k )60
sl K, 3B.0R K 6 4
i (K.EQ. 260408 .AND.J.6T. L. ﬂND LQGFU E i) E d d)u i’ 24
IFCK, NE. 200408, AND, I Ls.: 160 T

IFiK2.NE, 200403‘60 10190
SFEILNE, 206D T

[orgp= ISTU?+

1 ISTOP.GE, 3)60 7D 1249

IF(ISTOP.EQ, ) WRITE(LY,209)
FORMAT(" UEIT;Nu FOR U

F'ISTO’ £6, )JRITE(LU,;UQ)
-%RMT GQINL"

KADSB(.)=98
0 10 &00

IF (K, NE, 740408360 10 230

IFRSNFULI-1).£6. 20060 T0 240

AGNFU(])=20

50 10 240 )

IF (K, NC, 240408, ~ND K .NE 554408, AND..X .NE. 75448160 T0 250

J=l4
IF(J LE,0; 80 70 170
WRITE(LY,C
FORMAT(" 30 ﬁANY $(* -- NINE IS naXIMUX)

25




PAGE JGQ0 CALQd {1:47 &8 THU., 28 AUG., 155

aiss
j112
2413
diid
3115
Ulai
afi”

31‘8
01i3

0428
124

&3 70 50

Lo saxn S(ZRUALS) 3K 5% $3 <3 13 1 1 X

b

276

340

376

350

iF UK NE, 364405, aND K NE, 23040850 0270
iF(IS.EQ. I AND. LBAMMA.EZ. Y99 . AND. S.NE. 1360 7O 4070
~ADG3(])=99

5o T0 00

SERp sy AU IR M

(PR, Q. ES440BIKADSB(T)=1
iF(K.EQ. 250408 KADSB(])=2
17(KAD3B{J),NE. )60 T0 b
iFO(,EQ,570468IG0 10 290
FFCNE 370408100 T0 260
INEXP(])=7

50 10 290

¢ 0 i DISTINGUISHES SETHE'V XY TIAEZ)AND “sa° CECPLHENT) &%

PG NE, 250408260 T
{Fig 2.0E, 296468160 TO 380

1=l

IEAPFLLI:=777

60 70 600

b R UTROLRS

50 10 630

LOOKS FOR " <DIVIDE: 4%
LFUCLNE.27440R360 10 G20

ﬁLvIU(3}=

] 600

AF(EGGHHA NE.999)G0 TO 153

(LINE(IST .th.20040E)137=157+1
.r\K..E 044ﬁﬁ)u0 16 348

FULAE [STIG0 70 455

T=LINET

MU AE. 1060 0470 o

IF K, £Q. 41440B. SND.K2. EQ. 474403, AND.
+13.E4,5144000K3NFU{5)=8

IF (K. £3, 144408, AND K2 .E3. 470408, AND.
+(3,E0. 53040B)KENFL1)=30

if (K3,3E,470408)50 10 350

SENC.£9. 320408, D, K2, 20 AAAOBIKSNELCD )9
(FIK.EQ. 514405, AND. K2. EQ. 44440B)GNFUCT)=7
LFUCLEQ, 41408, WD, (2. €0, SU0B. D, £ ER KKENFU(S )13

IF(K.£Q.514408. AND. 3. EQ. 424408 AND. K3 . EG, 414403 )KSHFU( S ) 214
F X.EQ, 414408 AND K3, £Q. 47A40B  AND. 33.ER. SZ04TIKS WFU(D=15
TF(RENFU(T ) . NE. 9060 TO 438
K4=LINE(+3)
IF (K, NE, 514408160 10 380

17 (K2, NE, 504408 0 .43, NE .
510478, 00 K4, NE . 320408)60 10 3

KSNU(T)=h
60 10 437 _ o
IF&K%agE.5244OB.OR.K3.ME.464408.uR.I.NE.i)ua G 330

*- ' ”

LF(K NE,40440F .0R , £2.NE.S3040B. 08 K3, NE. 43440560 70 390

26




PAGZ 0004

L)

193

31
4

460

478
450

-
<2
(%)

Lot ]
Ly —Y

[T NV IV,
.

ra
<>

SrLad {4:47 A% CHUL, 23 AUG., 4980

=777
i

09

?mmmmammwo

TEIKELNE, 374008, 08 K3 NE. 434401060 TD 41
CF K4 NE. 25008360 TO 44

"l-

uUhFU(J)*?’”

g 438
;F(K’ NE 476408160 TO 420
KSREU(]) =24

50 70 439

17 (K N2, 44430, 07 . K2, NE, 460408260 TO 450
IF(K3,NE, 474403, DR . K4, NE. 43440B)G0 70 44
.FibﬁNE( I+4) 4E.26048B)G0 TO 430

[=]+

LGFl(] =880

6 10 940

RSNFU(T =24

I=I+

1=[#t

I=1+¢

50 70 136

iF K3 NE. 4704083560 TQ 450

(SMFU(J)-;3

50 70 438

IFiK, NE.404AOB)GO T0 470

IFIK2.NE, 44440B)6D 10 460

ir K320, 47440k, AND . K4.EQ. S1440R 1 RINFULT) =4S
I7(X3.EQ. 514408, AND . X4.£4. Kg)KaNF Ul -i
Iera EQ. 474408, AND . 4,20, SCTAGB ) KSNFU(T)=43
iF(X2.EQ.51440B.4ND X3, EQ 424408, AND . K4, ;Q A{4AGIKSNFYLTY=LT
IF(X4.NE. 470408;&0 0 4

LFiK2.EQ.55440B. AND.K3. EO 444408 KSNFUL])=10
FK2, £Q. 528435 AND.K3, EQ 40440B)KSNFU(T =12
TF(KSNFUCT)  NE. 9360 7D 3

JFOISKIP.EQ. 777360 70 190

iFCTLNE 4)G0 TD 495

AF'K EQ-2204
#504408,AND K3, uﬂ )60 70 1250

IF(gﬁEﬂ ,220408, AND K2 Eﬂ 460408)G0 1Q S
LbA

50 70 191
URITE(LJ Si6)

FORMAT(" Do acv wiAt this listec on the printer or screen? ™)
READ(%U 520

A
XL YEQ. S14408)G0 T0 550
IF(L.NE. 500408350 10 500
WRITE(S,550)
WITE(6,530)
WRITE(6.590)
WRITE(4,540)

SR




PACE J09S CALGS 11:47 WM TRU., 23 AUB., 1750

0221 540 rORMAT(®i"}
§2z2 50 70 90
0223 550  WRITE{LU,Sad:
Jd24 S8 FOQHAT(' CAL
ARty

225 ! e _
122 el voo RINIS"S
4227 LolS SOOI TIMe3"/
gces LY LT vovens DIVIDED EYY/
§227 xooap OR YA, EXPONENTY/ |
8230 +* SERTY .., SHURRE #GATY/
§a3i PO L INVERGESS
23c Y e GNVERSE POWER(L.e. x (14N
4233 PYOASINYX, FCOSOX, CTANIXY,
1234 +" *C3C°X, ‘SEC'X, ‘COT'X TRIG FUNCTIONS OF X*/

. 1235 £* ADD AN A7 BeFORE THESE FOR THE ARC FUNCTIONS®/
236 + CSUMY Lo, WILL SUM SINGLE WUMBERS OR"/
1237 « FULL COMPUTATIONS LINE BY LINE. USE ‘=’ KZY FOR ANSWER"/
1238 OV L SIVES SUM WITH AVERAGE"/
1237 €2 04 C@ ..., THE NUMBERS PI AND E RESPECTIVELY®/
8240 o FACTORIAL". o ,
244 ®oux o .o ABSOLUTE JALUE OF X7 OR AN EAPRESSION®.
cde L0, BRACKETSY/ i
3243 *" LOG'X, ‘LN°X,°L06, "2, X:L0Gid,LO0Ge ,AND LOGa GF X'/ i
§244 " ‘ILOG'X,‘ILN’X,!ILJG Ny iNV;RSﬁ UF ABOVE ~UNCTIONS*/ H
6248 SRR T AT L éﬁb JF SUNMATION OR JINE CONTINUED'! f
1246 T vovies... END PROGRAM®/
i47 +2 Do you want To fing out adeut variables ang errersi i
0248 READ (LU, 570)L !
9249 570 FORMAT(AL) . i
1250 IF(L.EQ.470408)65 0 99
9254 W ITE(LUY, 580) ' i
335¢ =80 FORMAT{® Variables are ysea as follows:*/ ;
0253 +* Any segence )f characters whichi are not recognized as @ */ :
Je54 t" function or nunber are made varigbies. This inciudes */ i
4253 +* improperly placed fenctions and nusbers with an accidentai®/
{236 +* etter deside or within, [n the case of an error, the */ |
0257 * program will dsk ‘WHAT I3’ itre sequence) 1fter which tne'/
0256 +" yser should restate properly tne entire quoted aeriion of"/ I
0259 +* the line, In the case of an error entereg on this secina®/
1260 +* qttempt (the prompter this time being a '17), a simpie’/ :
264 +* “WHAT??’ 15 qswed to which the vser still has one last*/
0262 +* chance to enter an enerrored line after the “3'. If%/ ;
863 +* another ‘WHAT??’ comes back again (along with a brief*/ ;
264 +' instructory message), the user aust degln the line °/ ]
4265 +* all aver again.*/ . :
8266 * However, this feature of CALGB is usefyl for another*/
3267 +% purpese -- that of being 1 voriable in an equation, If a '/ |
0268 +* yariadle of one letter trom A 10 Z is used, the value will"/ i
1269 +* be stored and con be wsed in qnx.further equation, A%/ i
027 +* variable of this kind may be defined or changed by entering’/ !
0274 " Xs? for instance, If ene such variable is usea :nan */ i
272 +* equation but has not been previovsly defined, the progran® '
1273 +* will ask for and qssxgn its valve,*/
027 N f a sariable of mer2 than one character bequaning with”.

4 ’ .
6275 WRITE(LU,58%)

28




oALd8 1547 AN THUL, 28 AUB., (%30

565 FORMAT(22X, "PRESS RETURN WHEN ~INISHED READIAG_*;

396

510

bcd

630

640

oS0

i=4

READILU, 07

SONTINUE

IRITELY, 5700

’GRHnT(‘ V7 ls incivded in the line, the program will *
trcontanue’/

=* *o asd for vaives for the varicbles until 'ST7 s gressed”/
»* and will contiave to give answers for each cycle.”/

* Une-letter sariables in this rormat wili only be treqted®/
" a3 such if tney are enterec defore tne initigi melti-*/
+* cheracter variadie beginning with V. Like for SUM and®/
+* any ather portion where vaives are entered(inciveing"/

+ the base Tor LOG(a), the entered valves for variaples®/

+* need net be dxrect nunbers out A0y consist of a whole iine®/.

v: of computation.”
+* yse ANS as q varichle which has the valee 01 ‘the prevtoU'“
+* l.ne. A ilne s stored by entering ‘X=ANS’, for */
+* example. Also, ANS’ is used to represent tﬁe yalee"f
«* of the line pefore thot represented by AN, "}
gl T0 90
F('INE(ISn) £Q.20040B) [37=157+1
{7 (L GAMNA,£6,997160 T8 770
bANMAsY99
{NGN=4
IF{LINE(IST) 20, 24 440B)RNUM=3, 1415927
‘fo;NE(IST) EQ 4004OB)RNUH- .7482048
SFCRNUM.NE, D 350
SFOLINELISTY, dE 404403 OR.LNE(IST+1) NE.47040B.0R.
*LXNE(;SI+°) NE.S14408:60 TO 210

LF LéNESIoT+3) \Ed. 23440B) RNUN=AS2

.F(LTNE 1ST).2@.5J440B.AND LINECIST+1) .ER.52040K)50 T0 1250
IF(LINE(IST) .£Q.5:440B. AND. LiNE(IST+1) €, 520408060 10 SP
IF(LINECIST) NE, 420408.GR. LINECIST+1) NE. 424408, 0K . LINECIST+E)
4'[5(5 4;;403)63 70 428

GQ 70 70
IF (LINE(IST) NE. 540408, R LINECIST+1)  NE. 404408, (R,
+LINE(IST+2), NE. 420408160 10 530

.DH-B

QT
ﬁF(LINE(IH) JNE.20440B)G0 70O &40

=141
IF(IST.NE, IH)GD ‘0 688
LE='LINE( ST)-16416)/356
151, NE 5 GR.~INE(IST+1) NE.S6440B)G0 T0 550

KADSB )20
a=LE
u)T a.STﬂ.

Gd 70 199
LF(IV(LE) 9,777, AND. .00P . NE.777)60 TO 660

i such 'qses as wel a5 .n others it #gy be yseful to*s




PAGE 0067 CALED $1:47 AN TWd., 28 AUG., L9E0

1334 -SINGL=15T

4332 G0 10 485
0333 50 ANUMRVILE)
1334 TALPHA=999
0235 RITE(LU 670ILINECIST) NG
336 70 FORMAT(LK AL, ¥=* F3.0)
1337 50 T0 850
0338 obd IF(LINECIST).NE.26440B1G0 7O 681
1337 157=15T+

: 1340 NEGUAR=7"7

] i344 50 70 640

5342 4Bf  IFILINECIST).Zq.S3040R)LO0P=77
1243 435  IF(IALPHA.ZQ. 999)60 T3 730
3344 &9 WRITE(LU,700)

1345 700 FORMAT(® UhAT’?'

. 1346 IF(IERR.EQ. 77760 T0 744
1347 IERR=777
1348 53 10 90
0349 740 WRITE(LL,?20
E i i L e LISt oF FUNCTIONS, ‘@77 TC END)*)
3354 5370 50

0338 T3¢ W7l L=y,i0
1353 740 LHHAT(L)-L;N:(“

5354 20753 =23
] 1455 P R
1555 750 ¢SNFuULL)=1
1357 WRITE(LU, 760}
0358 Tod  FORNAT(® WHAT 35 ¢ *)
1359 WRITECLU, 770) (TNHATAL) ,L=1ST, 1)
Gad 773 FORMATCAL,* %)
3361 uK;Ta\LU,?SU:
0062 70 FORMATMT 2t
0363 LJ‘YC&'
0364 iALPHA=]
1365 IHASSL=12:
1368 =it
1367 @1
0368 790 IF(ISKIP.EG,777)50 10 850
3369 E(LINECLoT) £a. 200408 T8T=1T+
0378 EIN-IST
1371 TF(L, 0260 10 400
0372 U=
z 373 &5“3 (£Q.0.ND. IALPHA.EG. 999)RANUN=ANS( )
18 a0 TPCLES. 0B, (L.LE.9.ANDLINECIST) .20, 26M0BDG0 70 820
? 7b WRITE(LY,810)
0577 81l Z0RNAT (- NUMBER A5 00 HANY BIGITS"
4378 6G 10 50
0379 320 w830 L=t,5
0380 830  IPACK(L)=200403
0384 CALL CODE
0382 ARITECIPACK, 540) (LINE(L), L=18T, 10
0363 646  FURMA
1384 LALL C iy
9385 AEAD(IPACK X RNUM

30




308 CALRE if:e7 A HU., 28 AUG., 1900

830  IFIKSNFU(J) .EQ.03GD TO 744
IF(KSNFU(J).EQ.SO)RNUH=ABS(HNUH;
SFCKSNFUCI ), LT, 7 OR.KSNFUCT) .67 . 183360 TO 928
i IDR L AE. 9°?);O 70 999
1R=777
C WRITELU,B6d)
Sed FORMAT(® 13 PORMAT FOR TRIG FUNCTIONS 70 3E N DEGREES QF In®
th ?ADIANS"/' (PLEASE NOTE THAT FORMAT CAN BE CHANGED AT °

o ANy TR
o e 33
30 FORMAT('5Y LNTERING ‘DES’ OR “3AD")_")

. ReAD(LY, a%0)L
390 FORMAT(AL)
[F(L.EQ.51040B) [CR=884
gF(IDR.NE.SBS.ﬁNB . NE, 420408060 70 37¢
922 ‘F(KSNFU(J).L 4,CR, \KSNFJ(JI ol 12.AND KSNFL: T LT 80)
+ OR.ASNFULD) .5 18)
i{lAHSsRNUﬂ) Li. -4, 9))X 30&;\ -RNUSEX2)
I}iKSNFU(J).GE.ib.AND.KSNFh(J).L;.ia)RNUH=i.0/RNUﬂ
IF(KONFUCI) . 26,10, OR KSNFUCS) LG, 1) RMUM=ATAN(RNUR, X!
I:(KSNFU(J).EG.X:.BR.KSNFU(J}.EQ.i?)RNUH=ATAM(X/RmUﬂ)
STKONFUCT) LR, 12, OR KSNFUCS . L3, LI RNUMSATANCRNGN.
.r\IDR EQ. 777 iRNUA=RNLM/D, 2174527

Py

bu 10 93

5 (IR, EH.77?)RNUH-RNL1¥0 04743327
iF (KSNFULT) .28, ; K KSNFU() 6. L3I RNUN=SIN(RNM)
[F(XKSNFU(J) .28.3 QR KSNFUT) .EG. 14)ANUM=COSRNUY,
I;(KSNrU(J). £Q.9.0R KENFUCS) . o, 15 )RNUMTANCRNUM)
20 IEKSNFULT).EG, 38, 03 (KSNFU(J? .52 43, AND.,

r{SNFU(J; LS, 45) ANUN=Y, 0/RNUA )
s ECASNFUCT) GE, 7 AND KGNFULD) (LEL38) . OR.KSWFUGT L ER.36)6 7T <3y
(FIKONFU(T, ,2Q.23)BASE=2, 7182813
iF (KSNEUCT) . 26, 28)BASE=10, y
IFUKSNFUCT) k. 23, AND, KSNFU(J .LE. %) RNUM=BASE 3K NUA
E(RMUM.LT . (4,2))60 TO &9¢
{TIKSNFULT) EG. 0. RNUM=SGRT (RNUM;
T 'RNUM.EQ. (8,060 TO 690
i (KSNFY(I) ;Q.si OR . KSNFUCT) . E6. 29) kNUM=RLOG (RNUM)
L7 OXSNFUCT) L EG. 26 )RNOM=RNUN/ ALDS (3ASE
LF(K‘NFU(J) Q. 22)RNUM=ALOGT (ANUK)
930 XENFU(]}=
743 ir(IFﬁCTﬂeﬂE 777160 T0 930
70=

P77

nuvco =4, RNUN
F=EaL

uun~r

GJ 10 190
955 HRITE(LJ ¥56 ) RNUH
736 rORHSTsa NUMBER 70 THE POMER (F "F7.4° CANNGT o€ NEGATIVE®)

9o¢  15K1P=888
if (EXP(J) LT (-99783160 77 “&5

L

950

31




PRGE 0609 (ALGB $4:47 Am THU., 28 AlG., 1930

3441
0442
0447
1443
0445
J4db
1447

£54
385

“a3

L

980

1000

£040
1029

1039
104]

1045

IF(EXP(J),GE, J)GO 10 264
EAP{)=-EXP(;

FfﬁINv(RNUH> NE.RNUR)GD TO 795
IF(ATNT(ANUN/2) , NE. (RNUN/2))_=-L
?NUH=L¥EXP(I)XXRNUH
XP(])=~9999
IZCIEXPRLCT:  NELT77)6D TO 970
[EXPFU(])=888
EXP (3 )SRNUM
IFCINVEXP(]) ,E3,777)KSNFU{T)=30
NVEXP(])=888

30 1D 80

IFOMLDIVOY 20,0, AND. BLDIV2(T)
LF‘HLDIUZ(J) tq. 3)MUM=RNO () RRNU
IF{NLDIV2LD) £Q. 3)RNUN=RND(J) /R
BLDIVZ(I)=MLDIV(])
SFOALDIV2(J) EQ.5)60 TO 980
2LDIVLI)=0

KNO{J ) sRNUM

i) T0 180
iFIKADSBE(]).EQ. D) AN S(J)=
[£(KADSB2(]) .EQ.1)ANS(])=A
sF(ADSB2(T) 2. 2)ANS(])=A
KADSBZ(J)-KADS&(J;
SFAKADSHB2(T) .£Q.79:60 TG
17 (XADSB2(]) N, 72)60 T 18
iU, EQ.‘)GO 10 1060
RNUN=ANS(J)

;F LOGFULJ) . £8.777)60 10 1840
[F(LOGFU(]} ,EQ. 666160 70 1030
BT, E . IALPNAIGD TO 4000
1SK1P=777

60 10 {90

1={SWTCH

uQ U)GU 16 a0
NUh

(NUM
N3 (] +RNUH
ANS (T3 - KNG
1090
]

{FINEGVAR, ED. 777) RNUM=-RNUN
NEGCVAR=888
201040 L=y

LINE(L)= nma

Mid2d L=t. w
xanrum-xauam'

F( r\ M;L Lﬂ ;// TU

LE (LINE_QSINGL) mas;;zsa

KINFUCT 326

sFRNUY,BT.0)G0 *0 $050

IRITE(LU, 1045)RNUA

FORMAT(4X,F3 . 4,% A5 LOu BASC I5 ~OT PUSITIVE"




PAGC 31y

1494
1477
1478
0499

1470
1380

<390

1130

iiaf
1150

1160

1378
1180
1199
1269
1254

1229

1220

ARG 10097 M THU,, 25 AUG., 1760

G0 7090
EASE=RNUN
LOGF (] )=888
50 10 480

T (ISU, NE. 777065 T8 1111
SUR=CUNPANG ()
ANS(T 721
CADSBZ(9)=y
NeN+

iERR=898

50 70 90

1=0
BRITE(LJ,iQ?O’
FLRMAT(®

RERD(LU 14U)L;NE

50 T0 4

'F(I NE 1360 70 1§7
15L.NE,777:G0 TC i;iﬁ

QNQ(J)-bUH

Sud=y
dRLTE(Ld,‘iﬁﬂz
FORMAT (" SUM_™
r'ia‘.-ils
nG=ANSi])
#8=ABS (AS|
WRITE(LY,i420)
ORMAT(* = %)
17 (AB.LT. (TE+7)  AND, AB.5T. SE-7).0R.AB.EQ.(0,0)G6C 70 160
IF(AB.LT. (9.995E+37) )60 10 1i40
L=29440B
IF(AS.LT. ﬂ)L 50440B
oRI TE(LU, S
nar(ni
FU 10 {
ﬂRITL(LU ii‘O)AS

1]
,0 ro 1300
F(AB.GT. (32767.0))60 10 3480
IF((AXNT(AS)).NE AS)G0 TO 1189

JRITE(LU $470)L

FORMAT(I)

60 70 1200

WRITE (LU, 1190)43

FORMAT(FB.7)

IF(ISU,NE.777)60 TO 1228 1
WRITE(LY, 12400N

FORMAT(® N=* 14

[oU=

Ir(IkV NE.777.50 TO 1240
ANS(J)*ANS(J)/N
SRITE(LY,1230)

FORMAT(Y AVERAGL
1Av=388

ad 10 1110
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¢
?4
o
o PAGE Guid CALGD 11:47 AN THU., 23 AUG., 1780
3 124i ¥= ;
Jodd 30 Mo e
1553 1ERR=468
055 G088
0555 1249 WRITE(LU, 12480
0535 046 FORMAT(" GONE!®)
1557 250 CONTIMUE
4534 N
FTNA COMPILER: HP92040-16092 REV. 2004 (P714G1)
T 0 WARNINGS X3 NO ERRORS #%  FROGRAM = 05780 COMWON = 00002
”




CALSE caQ4e 37276 AEV 3 - b - &b J FiRN
FMUID GTETT 09T cdvec- 16602 REV.35C5 779447
7 78116 £4993-16004

7riigd 1.'5998' LYLEY

TﬂN 0734 44035 TCuacd  24993-1b0bi
ABS 4136 41044 7S076L 24978-1al0l
LSNCS 41045 41206 700424 C4998-16004
Alal 41207 41307 750701 24998-1600.
ALGE 41340 31422 TBYASY  24998-1800t
ALOGT 41420 41433 770518 24998-16dl
SaRT 41434 44535 TG0424 24998-16004
ATAa <1506 41704 7304c4  24993-10004
ATGI 35785 42090 7892s  24994-160ud
FPUR 42401 42042 781106 24998-16004
KTGR 42043 42440 750308 24998-46001
,.FQH 3:14¢ 42459 736704 23998-16001
PNAAE 42156 42223 T7iict 24996-10601
ERG.C 42224 42224 750505 24998-16001

MRS 4gz2s 423‘0
FRETR  423{1 45746
FNT.L 49747 45747
RE:D 49750 #6074
EXP dEd75 40243
[LFER 46214 46274

N

750424 24998-15001
2ay65-15002 REV.19%6 90503
24998-15003 REV, 1931 784107

32067-16208 REV, 703 790316
7oi4zd 24993-16401

730701 24998-10001

i1 FAGC5 4ELOCATED §REWY D FAGES End

R N LoAn TE_COMHO
7LOADR:CALGS KEADY AT 11:Si A THU., o AuG., 1960

LOALR : $END

e e el i,







